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INFORMATION DISCLOSURE STATEMENT 

In compliance with the Applicant's duty of disclosure under 37 C.F.R. §1.56, 
Applicants bring the attached document or documents to the attention of the U.S. Patent and 
Trademark Office in accordance with the provisions of 37 C.F.R. §1.97-98. A copy of each 
document is enclosed and each document is listed on the enclosed Form PTO-1449. 

Applicant further states that the Data-Over-Cable Service Interface Specifications 
manual cited is representative of the current state-of-the-art at the time of the present 
invention. In this regard, Application submits the following statements as prior art to the 
present invention with appropriate citations to sections and page numbers from this manual. 

An assumption of DOCSIS 1.0 is that no one user or type of traffic is to be given 
preferential treatment by any network element, whether a cable modem (CM) or a cable 
modem termination system (CMTS). DOCSIS 1.0 did introduce a limited form of traffic 
control with Class-of-service (CoS). Class-of-Service allows an operator to configure a CM to 
receive a guaranteed level of service by setting the "Guaranteed Minimum Upstream 
Channel Data Rate Configuration Setting" as set forth in Section C. 1.1. 4. 5 (p. 230); or to 
receive a limited level of service by setting the "Maximum Downstream Rate Configuration 
Setting and Maximum Upstream Rate Configuration Setting" as set forth in Sections 
C. 1.1. 4.2 and C. 1.1. 4. 3 (pp. 229-230). The rates — whether minimum or maximum — apply to 
all traffic associated with a CM with no distinction between types of traffic. It should be noted 
that maximum rates are not a guarantee; rather, the maximum rates set the highest data 
transmission rate allowed given available bandwidth. 

Service flows are provided for in DOCSIS 1.1 as set forth in Section 8.1.1.1 (pp. 122- 
124). A service flow represents a unidirectional flow of traffic between a CM and a CMTS 
associated with a particular Quality of Service (QoS). Quality of Service represents a more 
granular approach to traffic control compared to CoS. Not only may a service flow's 
maximum and minimum transmission rates be specified, but jitter (variance in delay) and 
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latency on the upstream may also be configured. DOCSIS 1.1 also adds Scheduling 
Services for upstream service flows as set forth in Sections 8.2 (pp. 137-141) and C. 2.2. 6.2 
(p. 263). There are several varieties of Scheduling Services, but the central idea is that a 
CMTS may grant a CM transmission opportunities on the upstream without having received 
a transmission request. 

A modem may support multiple upstream and multiple downstream service flows, 
each configured with a different QoS. Furthermore, traffic requiring a particular QoS may be 
classified to a particular service flow. Since QoS allows one stream of traffic to take priority 
over another stream, time-sensitive and delay-sensitive traffic, such as Voice over IP (VoIP), 
may be processed with greater alacrity than less-demanding traffic like e-mail and ftp. Traffic 
matches to classifiers based on Layer 2 and Layer 3 criteria. Since each classifier is 
associated with a service flow, traffic matching a classifier is queued for transmission on the 
associated service flow as set forth in section 8.1.1.2 (pp. 125-126). 

Service flows may be static or dynamic. Static service flows are configured in the 
configuration file with both the encodings that enumerate the flow's QoS parameter set and 
the classifiers that match to the flow. Flows may be activated at registration time; that is, they 
may have classifiers and accept traffic for transmission. Alternatively, flows may be 
provisioned, where they may not accept traffic but may be used as a template for the future 
addition of a flow. A dynamic messaging scheme allows flows to be added, changed, or 
deleted as needed. Dynamically-added flows reference the provisioned template to provide 
the limit of QoS parameters that the new flow may request The resulting flow's QoS 
parameter set is some subset of the provisioned template provided in the configuration file. 
The request includes that subset in addition to the classifiers needed to direct the traffic to 
the new flow as set forth in Section 8.1 .5 (p. 129). 

The CM initialization process (a.k.a. "ranging and registering) is described in Section 
9 (pp. 157-219). A CM joining a Data Over Cable network must first acquires a downstream 
channel from the CMTS as set forth in Section 9.2.1 (p. 159). After downstream acquisition, 
the CM waits for messages — Upstream Channel Descriptor and MAP — that describe the 
upstream channel as set forth in Section 9.2.2 (pp. 160-161). The CM and CMTS then 
exchange ranging messages to adjust the CM's timing, power, and frequency settings as set 
forth in Section 9.2.4.1 (pp. 163-167). After making adjustments, the CM then contacts a 
Dynamic Host Configuration Protocol Server for IP address assignment as set forth in 
Section 9.2.5 (p. 167). The DHCP Offer includes the name of a configuration file and the 
address of a Trivial File Transfer Protocol server. The configuration file contains encodings 
for the modem's operational parameters. The parameters — enumerated in Appendix C (pp. 
227-275) — include such settings as maximum number of customer premise equipment 
(CPE), maximum upstream channel data rate setting, and maximum downstream channel 
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data rate setting. While most of the encodings are optional, there are a number of required 
settings as specified in Section D.2.2 (pp. 279-280). 

The receiving CM verifies that the configuration file has not been altered by checking 
the Message Integrity Check ( MIC ) included with the file. The CM then sends the contents 
of the configuration file to the CMTS as part of the registration process as set forth in Section 
9.2.8 (pp. 168-174). After the CMTS accepts the CM's registration request, the CM is 
permitted to send and receive traffic on the network. The CMTS and CM both populate fields 
in memory with the values from an accepted configuration file. 

Both the CM and the CMTS save some of the parameters from the configuration file. 
During the course of operation, the CMTS and CM may reference the saved parameters. If 
set, the maximum downstream and/or upstream traffic rates for each CM are stored at the 
CMTS. As traffic destined for a modem or one of its CPEs arrives at the CMTS, the CMTS 
references the stored maximum downstream rate configuration setting as set forth in Section 
C. 1.1. 4.2 (p. 229) for that modem to ensure that the traffic rate to the modem does not 
exceed the setting. Traffic arriving at a rate greater than permitted may be traffic shaped or 
dropped as set forth in Section C. 1.1. 4.2 (p. 229). 

When a CM has traffic to send on the upstream, it must request the use of the 
upstream and the CMTS must grant the modem data transmission opportunities before the 
traffic may be sent. A CM that is rate-limited for upstream transmissions will not be granted 
opportunities to send traffic at a rate greater than its configured maximum upstream rate. 
The CM should check its stored maximum upstream rate configuration setting received from 
the configuration file and not request to send traffic at a rate that exceeds such setting. 
However, since the CM is an "untrusted" network device, the CMTS checks a modem's 
transmission requests against the maximum upstream rate configuration setting stored at the 
CMTS. In this way, the CMTS policies a modem's data transmission requests and implicitly 
denies requests exceeding maximum allowances by not granting data transmission 
opportunities as set forth in Section C. 1.1. 4. 3 (p. 230). If there is no setting for either the 
upstream or the downstream, the CM's maximum transmission rate is not limited by policy; 
the limitation in such case comes from the physical maximum of the system and competition 
for bandwidth with other modems. 

The stored values for Maximum Upstream and Maximum Downstream Data Rates 
are accessible via the Simple Network Management Protocol (SNMP). Some CMTS vendors 
arrange the SNMP tables so that the values are stored as read-write or read-create, which 
means that the values may be created if non-existent and altered if in existence. Other 
CMTS vendors arrange the SNMP Tables as read-only, in which case the values therein 
may be read but not altered or created via SNMP messaging. 




The maximum downstream rate setting and/or the maximum upstream rate at the 
CMTS may affect the data transfer rate to and from a modem, since traffic arriving from the 
network destined for a CM or one of its CPEs is forwarded onto the downstream at a rate no 
greater than that configured in the maximum downstream rate. Similarly, the CMTS will grant 
to a modem transmission opportunities on the upstream at a rate no greater than that _ 
specified in the maximum upstream rate value stored at the CMTS. 
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